Conformational changes induced in the endoplasmic reticulum luminal domain of calnexin by Mg-ATP and Ca2+.
The type I membrane protein calnexin functions as a molecular chaperone for secretory glycoproteins in the endoplasmic reticulum with ATP and Ca2+ as two of the cofactors involved in substrate binding. Protease protection experiments with intact canine rough microsomes showed that amino acid residues 1-462 of calnexin are located within the lumen of the endoplasmic reticulum. Expression using the baculovirus Sf9 insect cell system of a recombinant truncated calnexin corresponding to residues 1-462 (calnexin delta TMC) revealed an association in vivo with a coexpressed secretory glycoprotein substrate, human immunodeficiency virus type I gp120. For the in vitro characterization of calnexin delta TMC, we purified this secreted form to homogeneity from the medium of Sf9 cells. We demonstrate that the properties of the purified calnexin delta TMC correspond to those of full-length calnexin in canine microsomes with at least one intramolecular disulfide bond and binding to 45Ca2+. Calnexin delta TMC underwent a marked and reversible conformational change following Ca2+ binding as measured by its resistance to proteinase K digestion of a 60-kDa fragment and also by the change from an oligomeric form of calnexin delta TMC to a monomeric form. We also found that calnexin bound Mg-ATP leading to a conformational change from a monomeric to an oligomeric form that coincided as with markedly increased proteinase sensitivity. Our results identify the luminal domain of calnexin as responsible for binding substrates, Ca2+, and Mg-ATP. Because Ca2+ and ATP are required in vivo for the maintenance of calnexin-substrate interactions, conformational changes in the luminal domain of calnexin induced by Ca2+ and Mg-ATP are relevant to the in vivo function of calnexin as a molecular chaperone.